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Shape Loss [1]

Joint Loss

Prior works on 3D shape assembly 
[1, 2] ignore the matching between 
joints, generating geometrically 
consistent shapes, but cannot be 
used for assembly in the real world. 

We introduce the notion of joints 
and propose a new 3D shape 
assembly task from a multi-part 
multi-joint perspective. The tasks 
involves a bilateral optimization of 
discrete joint matching and 
continuous pose prediction. 

Our work has the following contributions:
● We consider the concept of joint for the problem of category-level 

multi-part 3D shape assembly. 
● We introduce a joint-annotated part dataset as well as a set of 

evaluation metrics to examine the performance.
● We propose a novel hierarchical graph network that simultaneously 

optimizes for both holistic shape structure and the joint alignment 
accuracy.

● Extensive experiments show that our method not only improves 
both shape structure and joint alignment over baseline method. 

We note several possible future directions: 
● Extend to upstream task of joint detection from part geometries.
● Extend to more complicated joints for this problem and construct a 

general formulation for all possible joint types.
● Sequential planning for joint alignment to better enable vision 

algorithms to be deployed in autonomous systems. 
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